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(SPECIFICATION) 

(TITLE OF THE INVENTION) 

(Method for Optimizing Remote Procedure Call (RPC) and Program Execution 
Method by Use of the Optimized RPC) 

(BACKGROUND OF THE INVETION) 

(FIELD OF THE INVENTION) 

(DESCRIPTION OF THE PRIOR ART) 

tm =r a < m ^ e> nx v> § 0 z n t> <D&w&<D±~emfvtf&k.& zyu? 

Sft^-^^y h^ct^^fi^^tz^g.^gt-?,^^;!/) N x b U-A 



Rpcit dti^©^^;i/©cfT% ^mzmnmt common <, &-?mm 

©flfSI^3^t^nTV^So ^Mb^^^TV^5RPC©^JfcUT^i^ SunRPC (S 
un Microsystems^ Inc.ioM r RPC:Remote P 
rocedure Call Protocol specification 

Version 2jNetwork Working Group RFC— 1 
057, Jan. 1988 (UT, SlfllAfU ) ©fg3^t3fB«) ^ CORBA 
(T. J.Mowb raytW.A.Ruhf©M r I nside CORBAjA 
d d i s on— We s 1 e y s 1 9 9 7 (JMT, 3lffll«2) © 1 . 5gpfcfB«) 

^ x £ h OT# £ it - Afc nf |*| t? fg 2 ©^H £ § Uftfl ff±» fccfcoT 

^^tiSo -y--/^^ 5- >r t > h iciii^t- 2 ©^§ %*mm mmntmm 

tm2<D^m^i^m^m (micD^m^^t^) &m^z<D& : gm.-e$>Zo 
z.com, mi(D^m^iz^x^fit^mm\±m2(Dir^v^^ vizmm^fi, m2 

s ttT0lDt^§o7n^7?^ ^>f^-7i-^ilf (Inte 
rface Definition Language ; IDL) ^ffl^ts li 

mcDM) £fBM-f3 (WTs IDL Descr ipt iontg^) o IDLC 

£bm&$ntzmm^m%(D%mRzFm-&t\ mm^m^® i d Lmm%v- ^*© 

7X2 ^7 7*t*^ CI© I D LIBiE^A^h VTMftTZ IDLnWH^tj;^ 
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^2tDm^{^ r ^-7^T>hx^^j tmtnzv-x^ -bx&% 0 

j K-e<&£o -9— ^^^^(3t±s ^^t> ^;^://^-r 
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tB-To lg2©^£#^Tbfc^ il«ffi-^fc^T^M^It--So d©Piil2©-^ 

Z^-iTy hXf7-£foZ>o miM^P^P h*s«tfR#ffiU W^i2 0t 
hiiloMt^ iiV^^M* J:<M^^ti5©-?:s /^#y©^ 

* b^©^©^§© lo^^olt. M«§cDSl^$n§o 

m^mm-tZo %tz, Rpciw^x^ M§ft©rn^* v^t^^a*^ 

53*©CORBA3&**So 

tg^^ffc bT*? t) > mm^mgmvm&tD^ & o rmti^mnr § £ a rait £ 



t & p< V v Y £ bt^ $» x. 9 h ©SffCIii^Sf^S-lO^ 

-it#f$t±© 7° n * p^©MM^#a & s o ^®Pi« & ©rwm b § 

fgJ^±s «*©ffj¥*|^OjiM"CH: 10,00 Ofg^J^ (0!|*fcf N 100MHz® 
l 0 0fy# o -MI^D-*ji/xij7^y by-7i:T CP/I P7°d hn 

2>t, i^lOs 0 0 0 ^-T"^IIi#W*£ < &5o 

) 0|«i±t3«tS©tc:*fU *y hv— ^©3iJg|qi±3&*±{c:^;i/— h 

hlfe) ©iRj±f3<fcS 0 jSfia^ttJ; oTjgc£jMfci\ fa3£®«fc"5 

»£fctfcKj/h<*^ (^<fciS$W hfr^tMrtm-Y h) o 
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ti %> z £ K <fc 9 , ±IB R P C ©-jfe^^ijffl^^ t&m. b «fc v \7 

kb^ftrnx.^ WTO (a) ^ (g) ^i?&-r^MT&£o 

o 

3E£-**-«k-5 fc-TSfcs Z^-cry h©»I#W±bT b£i\ mm&ffizm^te^ 

(B) "^wW^CDSPB^^S^bT^tJs ^7-f7> h ©£Hi 

^fes ^©i^Mts #(3fe6^Slfi^to-&§iffe^3sll^§i:bT 
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^m%%mwmT2>mR~z, »rpc$io©rpci:sj:K)§i^ in 

(D) ?^47>> h©V— ^3-F*fl?*fU RPC^ifC^lt^g 
jgiJtSfcfttlix I D L IBxE i:^7^f7> h©V— ^n— K^^Bs^-r^^^/^fe 

^as^^-TS^^So 1~&fot>s SunRPC^DCE RPCf© 

(E) m%.&* C O R B At«it-;M3^i^fc^§ ^ i: t J; D 

(F) ^IxJ^ Javali (JavaiiSun Microsystems 
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(SUMMARY OF THE INVENTION) 

lot, *fgBJ©B#J&±fe (A) frt, (G) (DBM&M®:U ±tSRPC® 

m £ n &®&<d m^A mn m±t & xm%m& u c nxm %m ^ & r 
t>ho(is^toT * ff v \ a © n ti m b * — jg b r -9- -/ ^ipjj i~ s „ 

±SB (A) fr*> (G) ©g|l]g&*?&-rs;fc«>s #$B$fcmT© (a) 
(a) 5 JT>h<Dfr%&&? RIP CV>mM 

RPC&*eg££tt4>fcVM3i&C (^J^.{^\ IE) ©RPCt*i:«)So 

^s^t^tfi-^Uff^j^mbs mmnn^ i iucrp cT^ff-r^iffe^ 

7^7> b©V— Xn— F<h I D LSBiE^Aij^bT^B^bfe^^-f T> hCDV 
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(e) ±ti i DLia^it-7\"£D7f-^^i^ hid (jR^t) s&Mnrv^ 

(f ) ±£ I DLiBxEtf"!*-— ^©V-*3- (H^fc) ffla&j&SftTV^ 

H;£©<f4W£ I D Lfaa£&4»fc^f So 

<fc DiMfflfcfc^ #3881 fck I D LI37&£:£&f-^^T> h©V— F£ 
Aij^bTs RPC^M'fb-rSRP C^t-^^ x'-Tif^fflV^o RPCt/T^ 

« # of a? m b© a % * t tftd ct §'f4#gfpi±^#-r §s i?-D £ t (f ifi oj 

X% I DLfBxEtJp^So 

^7>f7> F©V-*3-F©g£RPC?!jy;, ^fcfc3§Rg3M%&fc*!l 
ItS^-Kt^ItSo ^bTit-^'©^P©V-^3-Ki:b-Cs I£§rfe&js 
HS3^&©## (SS#©RP C#J^ ^7^f7> h©V-^3-F^f,iffiLfc^ 

© v — * 3 - k * -cmm^m, # d t^mm btf^dfei^v-^aoTt^ 
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to * ^ r > h ftmm<o—® %^&Tmrz ^mm^m § t ? a 1 1? 

mPB^H § © £ #> & If ©3&^£fcj D s 3; t » & &f£:fc 3 & -5 £ o fr&ikfeT & 
&%(Dmb%\&&&V t MVm<D*%£<DffiM%%d&T : S>o COgBSttx RPC7> 

(os) ^ J:t)Tteou>r^t?^^»-r5cifc*qrtgT&5o 

(BRIEF DESCRIPTION OF THE DRAWINGS) 
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[HI1 8] 
M3g I D L©«:fcCD— fllS^-TElo 

[El 9] 

HI 1 ©^»JcD^n y 
[02 0] 

m 2 ®^»j©^d y ^«m 0 

[[22 1] 

tg 3 ©^jf^jcD^D y ^a^m 0 



(DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENTS) 

m i tm 2 ^v>Ts *»j©MHBit§ 0 

£1*, m2©*HMM©^#^2 0 1&, *^M^$f»fflv^5>n?»^n> 
h'i— * ■ ->^^A-efet)s *y hy — £ 2 02^ *y b7— ^ 2 0 2C«fcot 
ffiS^^tlfeitm©at^2 0 3, 2 0 3\ 2 0 3' \ "^^S. 

pt-cj: < testis lant?& £<,&fcmmtoizft&Ltz&&(Dm&%m'&-rz 

§H¥£82 0 3, 203's 203' ' , V>^^-S^-V^;i/ o>lfi 

7> h 2 04, 2 0 4\ 2 04' ' , -*i&^^*Sfh^|2 
0 3, 2 0 3\ 203' ' , -9—^*2 0 5, 2 0 5', -fcjUTrSfclltt 

(gift* (V^to^S^^— V^-;i/ • • 7i>7^>^PDA^> F • ^ 
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■tfw?2 0 5^ 2 0 5\ -lo&XIZ^jTy h 2 0 4, 2 0 4' , 204' 

' , -iz^-ftib, nmm2 03, 203' , 203' ' , --zmnznznft* 
5' , "•^m^u^^mtn^mM-fv k z^^yy h 2 0 4, 204 

' , 2 04", "'temm^Wt%%W&JT~7i? hT&So t->'^^7>f7> 
hcDKS'Jfc fe^jaR^i^MB LfciS-^CgS^-efctK l^taotl^^+j- 

St#a2 0 3, 2 0 3', 2 0 3' ' , Ztl^tlimiil±0?^J T> 

b £ fcfcfc i fim±©-9— ^t^fe(±^©^^Kj#^-^5o *^6te#y©^#*i^ 2 o 

E!2£^b£HtJIJi2 03, 203', 203'', ^7^7>h20 
4, 204', 204' ', £<fcWt-M2 0 5, 2 0 5', -Ogtfcfll^H: 

M&S3>£i-*±fc&£fr£&#c#b&l>o ^M^J©^©-^^ 

bT, *y F7-^t:|^t^^ l^cDaf^cD^feoT, it- 

T> b^&3rn^;*±T-tfr#bT£Mb5fe£&^o ^©^^{±*^0J(±, 2 

o © r d -fe ^ © m&mm & m^it t § t m t § § 0 

M3, *^Ste^JOfiJffl©^ti^^b-ti^o ^MT-W^^^t 
<-f 5fc#>, • U I DLn wi^&if&^©:rn^A^!#. 

£01 *^W«±diit:RB^ns%07?B:«:v>o ^Hfs IDLn 
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©'f >^ 7 x-XS I D L^lbfe I D L - b* 1 0 3£A7j£b(l 5 

0 — 1 5 2) , RPCSIMU fr^-f T> hV-^^-F 1 0 5 

, 105\ ••, ff I DLV-^n-h* 1 0 6, £ h* 1 

0 7 ( 1 5 3, 1 5 4, 1 5 5, 1 5 6) SfflTrTSo 

1 0 8&, if IDLV-^n-F 1 0 6 &A7J (15 7) £ 
bTiWU r^cDMj -^^bfe^^-f T> hX^^l 0 9, RPC^-yf 
7?>fM 1 0, iiff^wu^^ 1 1 1 ZthtiTZ ( 1 5 8, 1 5 9, 1 6 0 

) o 

if^5^T> h v— ^n — h* 105, 1 0 5\ -J:^7>f7>b^^7'109i: 

rpca>^7 7^m i oi±x • u i i 2KU;-3-t:3 

t>*U ( 1 6 1, 1 6 2, 1 6 3, 1 6 4K £7>f 7> hOUfrsTtl^P 

^7ATfe5^7>f7> h^:/^^ h 1 1 4h&»9fcB;b£ti3 (1 6 5) 0 
,7iJtinlt— My — h* 1 0 7 hit— ;U^7*l 1 1 tRPCAy^77^fiH 

1 0&, =J • U 1 1 3tJ;ot3>;WWJ (16 8, 
1 6 7, 1 6 6), ma*)— M 1 5 h&Dm7j£fri3 (169) 0 

3' ±-eHfT^n-5 (170), iiM— ?^-7*J=.>7 b 1 1 5«+K- 7^ 
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-fVx-V M 0 4 >iJ 1 1 6Jd«koT«ji$l;:y >*3ft (17K 17 2 

) St#^2 0 3±T"HfT^n^> (17 3) o ^fffiffcjBiSRPC (17 4) tt, 
IDLV-X^-F 1 0 3^^h*)i:^m^tlTl>fe^Pfi^§^sirIDLV— 

o 

IDL3WW7 3 0 4(t 0 2£A73£b (3 5 0), * 

7^7> h^^^3 0 5, RPCa^77^V3 0 6. £ ££>"i}— 7* 3 0 
7 (351s 352s 353) o 

^7^?>fV-X3-F30 Is 3 0 1' s -fc^7^7>h^^7305 
J:RPCa«^"77^J1/3 0 6&s • U >#3 0 8HJ;ot3WW^ 

(3 5 4s 3 5 5s 3 5 6s 3 5 7), ^ 7^ T> h ©^TaJf^ 
P^A^?^7^7> b^i^^ h 3 1 0 h&D£fctfj£tl£ (3 6 2) o £ 
fes ^ v -^ 3 -|?3 o 3s 3 0 3 5 s -fctf- ^^^3 0 7 fcRPC'W 
^7 7>f;i/3 0 6&S ■ U>*3 0 9ia^tn>;HiWi>^^ 

tl(35 8s 35 9s 36 0s 361), V-**?*?*? h 3 1 1 

m (3 6 3) o w±**n>^>r;i/i^©tb^T?*«o 

m 3 £^Tfl?TH#©-0!l"efciU y7^7>bt^i7b310 *1tII 2 0 
3' ±-CHfT<*ft£ (3 6 4) o —^—nir^V^ h 3 1 l&fHf$t2 0 3± 
-e^fr^iiS (3 6 5) o HffKfti^SRPC (3 6 6)(1 IDLV-^- 
K 3 0 2£fcfcfcfc!M£ftT^fc&H33^&"e&£o 

£-&&s •nnrnmbfoZo zcDziyju^ - mnBfM^m^iz 

IDL3WW7404I1 2Mtbtiff(4 5 0 

) U ^-fT>h7.^4 05 (451) t RPC^^77^V4 0 6 (4 

5 2) &m±j-rs° 
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tRPCAyf77^jH 0 6&, zrww^ • U>*4 0 7tiotnWH;V 
M'J >^£ft (4 5 3, 4 5 4, 4 5 5. 4 5 6), ^^^T> hOUff 
D^7AtJbS^7-f7> htf^x* h 4 0 8 fcfttJtBA^tlS (4 5 7)ott 

g]4(3^t-||fft$0-^jTii,-3--1f^^-7-r T> htf^x* h 4 0 8£gt 
£E«2 0 3' ±T"ilfb (4 5 8), V-?Vf?V^>? h4 0 3£Htl?li2 0 3± 
trllff-r§ (4 5 9) o Hf/l^fc^Bd^RPC (4 6 0) 

K5 £ffl^T, *^0Jt £&RP C^-^-f x^lf 1 0 KDfa$Hffi3g& 

mmr^o rp c^-r?^ v^if 1 o i&, i/^^*;i/^^^^if 5 0 3, ^—v 

5 0 4, |*|SB^£J$8B 5 0 5, IDLl/^>*;i/7t7'f1f5 0 6x IDLa- 
if 5 0 7, RPCS^g|55 0 8, Kg>M$ 5 0 9, V-X=f-h*£|» 

5 10, IDLV-^n-F^gp5 1 lO^-gp^p^^^o 

l^>7j;i/T7-^1f 5 0 3&, ^7^f7>hV-^n-F5 0K 5 0 1' 
s -^JlUtSij-H?) (5 5 0, 5 5 0', •••) , ^ffiffi&n^o ^7^7 
> hV-^3J-K5 0 1, 5 0 1', •••©£^«HSP#tU «7fg, £itu («( 

ttil •mz£.<mt>tlX£t), fclfcfcfcfciK rA.Aho, J.Ullman"P 
rinciples of Compiler Desing, "Addison 
—Wesley Publishing C o mp a n y, Ap r i 1 1977 

(wr, 3iffl£fiK3) ©pp. i oj iztmztix^&o ■&%>zcDmmT~, 

m?^JT> hV-^=J-K5 1 2, 5 1 2' , •••&£^<rsi^©M:g©fc#>, if 
^-if 5 0 4&, l/^^*;i/^7"-7^if 5 0 3©tB^-e$>S|g^©^J^^{« 

wms^-^^fc^u ^-xmh5 2 o^irt-r?, (5 5 n 0 ^-xy 
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&fc&rt—i?>rizmLT%Ttt&<%ae>tiX&t), flJ£fc£3lffl:S:SK3 (pp. 
1 2) £g3«£ftT^So ^-X$£H5 2 OCDfl|jg|±. V-^n- K©Hl§©#t?i 

K5 o i N 501' s —%mmhtz*ffiM'e$>z>o 
ft&mm&m® 50511 tf 504 ©m±rt:& 5^-x££jn 520 & a±? 

£bT (5 5 2), SM'fbM^lp^rcDiv^'-^^Bt^^ Hfli$U ^Ift-T 
§0 dcDMSfcs 4 , P^ISig^i:UT^<^I^tiTl^o ^!Jx.«§lffl»3 (pp 
.13) KilBft^nTV^o ^a^^gP5 0 5t± N *itf^5 2 l s S*7*ny 
^5 2 2, m-^Xv y^S5 2 3, Jgj&^5 2 4 © 4ilM©^-^«3g^m^7l- 
& (5 5 3) o iti^OMIt^^ttl ab^T0 6§ffl^Ti¥lfflfc^-r^ 
fr\ W&OT©M^&& 0 

5 2 1 fctn— U —©-5 ^ Hff ASV^ < (#bs, 

flnMlPg©itJ^ ftA, ^siwaiu ii!?Mb&£f) ©^jT-^gbfcrr 

& £©$OT*jg£5Sg bfe, S*^n y ^ £n^-^©S*it^JfcE#bfe^ 
»t5o &*7uyp(Dm&&m%.&Zm$M3 (pp.4 1 2) £fB«£*l 

CHM©|§^ctifgM^^^-r§gHbSgiilt-t:\ P a s c a 1 =fg®b eginip 

IDLl/*is±i)lTi-^J*f5 0 6Bu IDLV-X3-H 5 0 2 £A*2: b 
T^(tm«3 (5 5 4), IDLV-X3-h"®^|f^T9o t^fc^IDLV 
-*n- K 5 0 2©*^£M-$P*ItU i^Ms £fu (»£s «§£^l) , E 

ajdib-^ ^^©ig^©^ji3^-r§ 0 

IDL^-if 5 0 7fck IDLl/^>AW7^1f5 0 6 ©tBijl!&£|g£j 
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RPCSW5 0 8(t I DL^"-+f 5 0 7©tBiJ^s RPCfiDfl^ 
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Dflt^^tr) ^^^^RPCffl-f >^7i-Xs *5J;^-if^a©§y^ = ^3 
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5 5 8s 5 6 4) £.fcfc«k Ds 2 1 t^'J ? RPC^t§ 

fg 1 §c C©^ 1 ©S*ffH^J£, §r£&!l 1 t b 

^•r§RPC©i(^2W±Tfe?>g|5^^m^5^-efe?»o 2-DCD 

±13 2 "oo^©^ -^©s^^j^orp chRP ci^com^mw 
trnfr-Sfr^r r p c ^®j^* s & £ & Mil lt ^ttfr o fe r p c < m^f 

-&T^oT&^b3£;L&V>o 
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^§n¥tfftb£fT5&#ift^J£J?Ab (5 5 8) , ^-X$gH5 2 0 %ttJfcg 
-H-T^M-T-S (5 5 7) o £ft£fl^TS*7Py^ it^n^^s 
fiEtSItfftofe^K^ I*/ny^i5 2 2. M7n>^g5 2 3, mm 
m.5 2 4%$MT2> (559, 560, 5 6 1) 0 

, t^Sl5 2 1 h!BI«ji^J#o^-n'{|iJ^a5 2 5fcte$-r3 (5 6 2) 0 
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s 7py4\ «£s 7n^7A|i) s #;-F©V-73-FaO^ 

-^3- K 5 1 2, 5 12', ft (5 6 7s 5 6 7 5 ) > -9— ^{IiJ^- 

Xf£JH5 2 6fr££intl--^y— — h* 5 1 3#£$£ft3 (5 6 8) 0 

IDLV-^3-FW5 1 KlRPCt5 2 7 fr6$r I D L 
K5 1 4 ££$-r£ (5 6 6, 5 6 9) 0 RPCi5 2 7 & I D L V-*n- F 5 

1 l!iRPCHW5 0 8©$<7)»^f9^T*RPCgt5 2 7©l*lgfr 
UDL«JlT^5o &£s RPCt5 2 7fcfc*H3:3-|*£ifeg&5 0 9fc££ 
S3afb0fcto0&H£JgTV , »£©*CN tii;t7<*ft5#rIDLV— h*5 1 4Jdfei: 
N fflDLV— F 1 0 6 7?^S^ftTV>feRPC-f ^Offes 4*113 

T 5 — ^^Js 



H6£J3^Ts #^5 2 l s S*7ny^S5 2 2 S iti^/ny^ 

5 2 3, MMUS 24 RPCg5 2 7s ££«i^6 6 0<D : r--#mk*Mty 

#^S6 0 0I±^5 2 10iMtfcUTl^ 0 ^S6 0 0 £ 1 ~D&±(D1$ 
^MMM 6 0 1 e» & t) s #^S3R 60 1^1 o^^^S^fcTo 1^3!^ 
i60 l(i^f)t^ID 6 0 2 S h 6 0 3s #4?6 0 4s t^7>KA 

6 0 5s t^7>FB6 0 605i(D7^-;i/^^55:§o#tID 6 0 2&1*M5- 
HSII6 0 1 ft 5 o ^-^f h 6 0 3s FA6 0 5s 

> KB 6 0 6 &mk^T—#mMffi&<D%in~e&Zo ^6 0 4&s 
^©ffir£s r^ji^j ( Y^t7, iiNOT^a s r^ilitllj (Mil 

gn?t>'mb©§imfi^j s f^^^mbj s r ^Aj fcfcr&^fc-To 

K A 6 0 5s >fy b 6 0 3 titSffttttU tf^>KB 6 0 6fctifr^6 0 4©§[ 
A RELOP B GOTO L" ^6 0 4t" IF 
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RE LOP GOTO"^ t^7>b-A6 0 5 h*^>YB 6 0 6lZ^ti^tl 
A£B£ N *—>fv h 6 0 3f~L£1&fft-f So 

S*rPf^i6 1 Ofck S*7'D>^I5 2 2 0«jt^bbTV^5o 
^D>y^I6 10 (±. 1 oJjl±CDS*^D y ^g^ffl 6 1 1 t> & D s y 
^H^JS 6 1 1 fc*£ £ tS*7D >^ID612, ID613> «t%^ 

ID 6 1 4 S *S*7d^6 1 5s fittfcrpy* 6 16^«ID6 17s D 
GEN«6 18s DK I LL«6 19, DI N»6 2 0, DOUT^ 
iS6 2K LI NMi6 2 2 s LOUTiIi6 2 3s LUSEilII6 2 4 
s 33 <£. L D E F l^WtM. 6 2 50 1 4I07^f-JV F^^^So 

feSg^ny^Co^tx S*7ny^ID6 1 2fcfcs ti*7Ds'^*s8 
Sft^#ft*^o HS&^-I D 6 1311 iS*^n^7fc^t§S*^J 

t>s IW*^©^ID 6 0 2-£&&o H^ID 6 1 4 {is t£fe£ 

y £fc^ji&?-£X#ifr^J©-5 *.s it©S*^©#tID 6 0 2T?feS 0 
&X#:/n >y^6 15ll S®S*^n y # oS*7*d y £ I D t? & So buS*^ 
d>^6 1 6(is nh^>m<D&^y"u y^fflS*7*P i DT&So ifcS^^P 
y * 6 1 5 HuS#:/n y £ 6 1 6 &u 2 oW±©S*7*D ID SJSifft UT % 
«fcl^o ilID6 17(l iS$7*P y 7 t^JSt 5 5 2 

4 %m?o 

DGENgIi6 1 8s DKILLMS6 1 9s D I 2 0, DO 

UT«I6 2 Is LINiiS6 2 2s LOUTg»S6 2 3s LUSE« 
6 2 4, LDEF«6 2 5 (±^1**1,*. ^ltSg»i6 6 0©il^o 

DGENttie 1 8^m&*7uy#^m&mzkfe%$nzmm<DM 
mmpn^m-r^m^e 6 ot&So dkill«6 i 9&s gs$7*ny 

£S 0 D I N^ifcil 6 2 0lt mS*^D^^J^Hu^«$tlfc«ll©^»im 
£te*rt-r3£gfc^6 6 OT&So DOUT«:il6 2 Id il*7D^t^l 

&m%.6 6 OT'SSo DGENMi6 18s DK I L Lfg&^6 19s DINt 
i(^6 2 0s DOUT«6 2 1 ©st»^(30V>T(±«i3^J f>tiTV> So 
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*fc£5[ffl;fcfR3 (pp.4 3 1— 4 3 3) Ci3«<*ftT^So 

i6 6 0fft5 o LUSE«6 2 4B\ gufef^D y ^T#ra£tl3«C3f£ 
ISiWt" S^f»^6 6 O-ea&Sc LDEFiKi6 2 5fcJ\ iS*7D^^|^ 

&<D7*nypu&^&m$nz£ftm*%m?z&&&G e ot°&& 0 l i n 

M^6 2 2, LOUTMI6 2 3, LUSE«6 2 4, LDEF^Ig6 

2 5 0i^;£&to^T£t-T?fcft£ft-t^3o MZ.t£Z\m$M3 (pp.489 
—4 9 0) fcfE»£*lT^5o 

5^Diy^5 2 3 0#ii£^bTO3o&-&:/ny^6 3 OI41ofil±o 
i^o-y^ill6 3 lOi35U-e&So SSS^Py^Cov^ I^D^ 
^ I D 6 3 2 tt^E^^n y ^ smgij-r So M^S*^D ^ID63 

3 {iiS^^O y D ©S*7*D y t?CD&fc-7v y p I D 6 1 2 
it§oM*^ny^I D 6 3 4{«it-&^ny^© ; »!3CD**^D>y^cD 
I*7D>^ID6 1 2^«ttfSo3g«ID 6 3 5 fcfc^g^D y £ t^Btf § 
^SK^*«JW-TS3g^5 2 4 £liiTo 

mitm^zmmMs 2 4©«jt§^bTv^oJS^{«f(#^s^i:^feD 
?nm-e. $tm.com$mm u^-^j &pgji#3£i:&3©TN raiD 642 

fl^&is 644 <DmmmM.o$am 6 6 0t^a o 

PRCI6 5 0il RPC©?S#^ A^lls ffi;fr3[»^:&»£fcS RP 

^bt^l.oPRCS6 5 0fcfc(HB£U:®PRC^g3B6 5 1 h0MW±OMm 
6 5 8£>£,&£oPRCitgffi6 5 1 fctl>fc-o©R P CM >^ 7 jc-xizM 
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JSU ^ti^tLPRC£6 5 2 N IN§|j&^6 5 3 S 0UT§|»6 5 4, Jg&6 

5 5*^^SoPRC^6 5 2&RP C©£bu\ I N§|^6 5 3(iiPRC^f > 

^7x-^©A*^ii5:. out§i»6 5 4i±iPRC^ *-x(D&±i%m 
r p c©^3i<btfijM vsmtzmm-eb mmmmm 6 5 8it 1 -dcd^l—vm 

ifflSSgfcU ^£6 5 6 hMtt#6 5 7 M£ 6 5 6l±i0^i, M 

ttfg6 5 7ttffe©M^mg&^&#l!£/B^TS'£ 6 5 6 ©M©#t^£^JjiUfc 

6 0 £ 1 oW±©ttiSi 6 6 1 6 & t) s 6 6 1 e, iz&m% 6 
62, §16 6 3, Stt6 6 4#>£>&S 0 

u^tm5;i?ofe;l-XgS5 2 0 £1t-;\^iJ/1-XSIg5 2 6 N 

mz, mi, m8, 0 9s 43«tr5Ei 1 o&m^x, rp c^-y^j v-^-tf 1 o 

intf.idl 7 0 0(1 I D LV— K©0fl*C&5 o f?7 0 1 — 7 
0 4#V-*3— K##;-e&3o ff 7 0 Id RP CtZM 7 x— *l¥&£>£;g= 
t#)(CLT, MyS e rve r J:^^M-D(j-Tlf btt^o iCIDLV- 

i^o ff7 0 2(iMyServer (-"a fiftSfg 1 ©3iPH^# f u n c 1 > 

o funclll A^Olit (^fgin-e^^tLS) * 

©iiiintl (lil) T^i!±it*fe5o Ife, funclClDfilis in 
tit^So l^&fcs fr7 0 3ti(t M y S e r v e r Ctt^§i 2 ©»1 

23 



^func2©^>^7 x-^^H*$& So f u n c 2 &5lf8ck eyt, §[18Jcv a 
lueS^So ^Ilkeyliinout, -r&fc>t>A;*J§l8n?& t) m;*J5l»T?fc& 
So ^llva lue&A^liSOr&So 

client. c 7 5 0(t intf.idl 7 0 0 ^^«^tiSit— 
mm-t&Z^J T> h©V-^n- K©M^&SofBMHfg&C ++HHg£ffl^T 
V^o fr 7 5 1T\ IDLAy^77-fJVint f .h 8 0 0 

tfo intf.h 8 0 0t:MyServerS^i^T^5, fi7 5 2-7 
6 2&&L# : 5 4 7> h(Dt&& DT&Sma i nWifc©;£gi;^T& So ^©^7? 

U WI&£fiJffl bT, f'Jffl-rS-^w^^-r^ii-efeSo "MyServer" 
-pSituSJa^bT lookupDirectory7^7 UK^^W/BI"^ 

MySe rve rl©i)-;^tV>5o ff 7 5 5Sn-i3M|coun 
t©^«^ir>'0-N(D*gMbT-*>Soff 7 5 6 — 7 5 8!if o r^tiSi^lb 
IIt\MyServerW-^s e rve r CDjipg^ f un c 1 
^Mto A;b3[mi©fa£0#>£> 1 0 0ST^fb^«o N 1 0 0 

@©RPC£ffao |5jKp(3, countizfunclOSD icMtlf It 5o 
ff 7 5 9&c o un t OfS^m^TS^-Y 7^ U p r i n t f MiTefe Soff 7 6 
OBu s e r v e r OSJoSfSf S f u n c 2 § Wt£^- 0 $^Tfr7 6 

lT&s serverOfuncl £Wffi-To fel±^i^7^7> hOjWefc 
So ^f^^-f T> £#U 0 2IHCDRP C^Uff^tiSo 

Y73 0 4fcJ:ot intf.idl 7 0 0fr£> intf.h 8 0 0, cl 
ientstub.c 8 5 0 N & £t>*s e r v e r s t u b . c 9 0 0tfTO 
tlSo intf.h 8 0 0^ clientstub.c 850, servers 
tub.c 9 0 0&^*i^ti, RPC^\y^77^;v3 0 6, ^^T>h;^ 
73 0 5, tw^^y3 0 7 tMtSo *^Jt*(l intf.h 8 0 0. c 
lientstub.c 8 5 0 S s e r v e r s t ub. c 9 0 Ot^C + if 

i§-e&So ^^-e^bfe^ma-^ij-??^!?, m^-c&s intf.h 8 
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0 Os c 1 i e n t s t ub. c 8 5 CK js&XF serverstub.c 9 

intf.h 8 0 MyServerlt^inoiii^l/ 
fc7 7-f;bTfeSofr8 0 l&RPC£ff o^^x^ h©$!^^£;bT*iJM-f 
SObjec tSOtf#Aofe7 7'fra5 0b j e c t .h£^&$r 0 
MIT'll Ob j e c tmiZy-~^t?^J7> h ifMisT & ^ V y FcalU 
(^v; Fcal lfcoi^Ttt^^TOf o ff 8 0 2T\ My S e r 
veri©^-^i^ h#0b j e c ti©?^77t$§ih§If t§ 
off8 0 3{±s intf.idl 7 0 0 ©ff 7 0 2 T^H^tlfe f u n c 1 £ N 
C + +Hf§£fllKbfe^ Ffunc 1 ^Ml^o §HR i fcfc i n t M D-fiS 
^intSt-|.l.o ff8 0 4il intf.idl 7 0 0 ©ff 7 0 3 HMm^ti 
f:func2^ C + + mffitffl3Rbfep« V y Ffunc 2£g = -T3 0 

§ia5ckeyH:A*§IIS[1?*!3iPOtB*§lifcT?*S©^s C + + ©#« (&IB 
^-eJg^SftS) £ffl^Tfim&ft£o ££ s ^llvaluell intf.id 

1 7 0 0t»!iStr ingShttf l$tit05^\ C + + mf§Ti;£;TO-f 3 
M^V^©T\ charxS U?1acd^>^S) £ bTsH^n-So ff 8 0 
5tiMyS e rverl0tf©Ht)D^§o 

clientstub.c 8 5 0(1 intf.h 8 0 0 T-fim^tifeMy 
Serve ri®2oO^Vv Kfunclfcfunc 2 ©*#:©^«^fe|fl b 
fe7 7>fm3 0 clientstub.c 8 5 0«t^ifc 
T> h#*ffl^ s RP COPfOfm billon— h"C&£ 0 -f&t>%s clie 
ntstub.c 8 5 0©f unc l£J;t>*f unc 2&, ^-fT^hf*]©^ 
1 ©M^ ^n^t>'tt}^n§ ^A*3lifc£iiff )\>t y h fc^tfrt -tfwsfcijilo 

U & 1 0H8fc£jE3\ i:l>"58L3I£ff-5o P«feTF©«-£&&o ff 8 5 1& 
, MyServerlCtMfSB, intf.h 8 0 0 S^W&tfo ff 8 
5 2fr£>ff 8 6 lfcfcf unc 1 ©^H, ff 8 62fr£>ff870y:func 2<Dfem 
-£&3o ff 8 5 2d MyServer^Vf Ffunc 1 #\ intlOA 

£ i n t ^©ig t) fiisigf issrcifc s - ^ms-r -So 
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ff 8 5 4fci\ y—rt£mmirZtzlsb(DMm'iiry h b u f SKffet^^E Ugl! D 
5tt§o bufttBuff e rltJbDv iiM^y t£f l;&M<7Mi£!S 

5 5l±D-*j«rvalCDSI-e*So tf8 5 6^ buftd N intiOt 
SfeWtS^Vy Fpackint^i^ti§buftiit5o ff 8 5 7T% 
My S e r v e rCg^^Xf^SOb j e ctlfrllt^ca lUV^F 
£fflv^ it-Mh»ff £ff ? Q 1t-;^i!iJi:iaij-r^§^ll^M§0^tfi 
" fund" A±imm&A'ofcb\if%*W Fcal ltM§ 0 * Vy 
Fcal 111 ^PS^tO^tu" funcl"J: buf ^-nd^tit U V 
w^^c^^Oo ^-^-^^©^d StFbuf(l|§«$tl5c ff 8 5 8 
d tf--^*/Jp^0DM^^^ i n tmcDM*)m%mt)mL, D-Mtlrvali; 
-f^A-TSo £©P^ Buf f erl0i{)ttSunpackint»l.o ff 8 
5 9ii^t:ftofeIf;^y hbuf ©^^E'JWtSo ff 8 6 0T\ r va 
l©ffi£f unc l©;gD{it£:U HH^^tilbiCMto ff 8 6 2 Til My 
Serve riO^ V y h f u n c 2 #\ 1 o n gM<D&f®M£ cha r mo-ftj 

>^m(DX±mm^b\), M^mcD^mm^^^t^'Mm-r^o ff8 6 4& N 

y—^tmmTZfz&CDmm^try hbuf ^frfefc^USI^TlTSoff 8 6 
5T\ buft:, 1 o nggy©fg§^-r5^ Fpackl ongtfflotk 
e ycTDfg^buf (zmifi-rSo H^l^ff 8 6 6t, bufi^ ^C^'J^^&^-T ^> p< 
VvFpackStringlffl^value ^«^[J^ b u f fcliyft-r 
£off8 6 7T\ calUVyF»^ "9— ^tm.m*ft o „ ff 8 6 8 «\ 
■»*•— /tfr^CSggfrS 1 ongI©MM$f)tt}U ke yfcftA-f £o 
^ Buf f erMftt§unpacklong^ffl^§otT8 6 
& o fc®ft^ ^hbufO^t'J %M&TZo ff 8 7 0 T\ Vffl U^cf: 

serverstub.c 9 0 0it intf.h 8 0 Ottf ^fifeMy 
Serve r^©2-o©^ Vf &X$f£-? fz®<Dzi— Y^fo^— 

^■TSo 1t-n;i/— 7fciU It— ;^fflt^£&CDT\ RP C^lWffiLS^tfSflJcD 
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s^^ti^RP coMM^B^tts mwtemm^m%(D&i$.%w 

mfo ^-^©^n^'v^tt, f unc l££t5f unc 2©V-^3-F^M 
U serverstub.c 9 0 0 t&to'&X^y^'f frjo^ZF V >^T-5«l 

X$>2>o 

fi^9 0 1it MyServerS0tf§|#l,fe«)s intf.h 8 0 0£ 
mfr&tSo ff902fr£>ff92 8£W—sV);-y°(D%.m-e&%o It 9 0 2T\ If- 

nvw-ri o o p£3igfc&u 3gDfii^bcDiii$(i:bTsm-r^o f?9 o 4*»e> 9 

2 7 3;-£/^M;b-rT-& So It9 0 5 IZmimsVr yhbuf ©Ms ff 9 0 6 « 
P5j-r> h©ii#tf#B (I ilM^^^->3>s j.— if 

tiff^SO SISM-r^McDMTfeSo ff 9 0 7"C> ^7>f7> h©c a 1 ltio 

lt?)ti§^i^7^7> h©'ff#3^fffe(3f!JDST^nfeC 1 i entity 
^ M3 S g;fcfr;fc£p<^iJS[JDST£ftfcBuf f e rl^i? Mc N c a 

i io^igisRj3«fcijf^2§i^ -r^t>*»ii?rFmt-^tM^^0Sii^s \±> 
%mimm%nz>o cnp>o*^i^ h&^n^tu en ent^ctt/buf 

fr£Jt<*ft3o ff9 0 8T\ b\;mmt^m®^n%(D&m1$f unc 1 
&3£&gfcD— #;i^f&£>£iib (ff 9 0 9), func 1(DX±^\ 
WLX&%> i ntSr-^*»buf £te*ft£*xT^£GDTN ^-^£MtHb (ff 
9 10), func lWlilt (ff 9 1 1) o f unc l©?gDfg«s St5bu 
f £gga&£ (ff 9 1 2) o £fcs ff 9 1 3T*s % LmMT^%mM^M%(D%m-tf 
func 2-C&n«s *ratoi>g&n— *;i/£&£j£tlb (ff 9 1 4, ff 9 1 5 ) 
s f unc 2<0\±%mx*1b% 1 onglr-^^DItib (ff 9 1 6) , W\^X 
func 2©A;fr3li&-e&S c ha ri^ffl^^ >^^_ ^ D tBI" (ff 9 1 
7) o ^ti% 2-D(DX±^\m±, ff9 18Tfunc 2 £ Wmtl^OSII&f-ffl^ 
hti&o ff9 19-eiis m^7§lfR"e&Skey©«t§HVbuf KiiStoSo 
ff 9 2 0T\^BSjt--<§38Pi^§©^tu^f unc It?* func 2 T? & frft 

«s hcz^fHb (ff9 2i), mw^—ywk^-r (ff9 2 
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2) o S&£??9 2 4T?fcj\ i^7^7> h fc*fU»£j£tfiU m<ft9 2 5& 
intf'.idl 1 0 0 0 fcfc. R P O^^tr •< v-f if 1 0 1 "Tr^H^tife 

K©^j-efeSoiai fc^sttsif idlv— k i o 6t^rjfS 

t5o ItIOO 1 — 1 0 0 6iP*V-X3-F*M§ 0 fr 1 0 0 1 ^ RPC© 
-Y >#7 *—Xffi%X> \sT^ My S e r ve rii^a^^mSl 
bW5o uOIDLV- F^/i^T^ii^SIf— rt-*7*j3L>7 hl±, M 
yServeri:l^Wo„ fj 1 0 0 2 33XZII 0 0 3(t intf.idl 
7 0 0 iBDfunc l£<fctff unc 2<D^BT*5ofrl 0 0 4££TJ C 1 0 
0 5fcJ\ RPWr-fY-f If' 1 0 l^ii{b©fefet^iiJPbfe2o©SPB^§ 
©MTSSo func 3 0)5[|SScH:A*§liR7?&»3m*§liS:t?&S intMc 
ountT\ SgDtitfct&^o f un c 4©§|gScttA?j5HBrC&£ i ntS&SciT? 

clientstub' . c 10 10(1 RP C^7°^ ^-Y If 1 0 1 

n-K 1 0 5, 1 0 5\ -fc^jiSI-So iBx£mfgfcfcC + +Sfg£M^-CV^o 
fflO 1 lt\ intf.idl 100 0 3 I DLa>^77^ 

;i/^*attoff 1 0 1 2^1^7Y7> hCD^D-CfcSma i n^lfc©^gB 
fx 1 0 1 9 Sterna i nW$i©^iS;£#:-£&§o iO^treau 

^fiJfflLT, ^JMt* A'ltll-efeSo "MyServer" fcV^^BuS 
Ib^ UlookupDirectory7-f7*7iJ Wfc&W&fo 
TZtr\ MyS e rverW-;t4HT^5, fflOl 5 tin— #;i/£&c 
ount©Si^<fcV0^©|]Mb^^§ o frl 0 1 6{± N MyServeri© 
1f-^s erver©II^ii^Sf unc 3^WtBfo Cdtiis cli 
ent.c 7 5 O^AifcSliBfciCDffi&Ofrf, 1 0 0^-J^^-fr^ 1 0 OH] 
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©RP C£f?o-c^fcJSD?gUM£s looRP Clz^htb&tfXMMikhT^ 
3o ff 1 0 1 7&c ount©fi§ai*1-^^-r^^Upr int fllctafe^c 
COfffcfcc lient.c 750 fc&fb&v^ frl0 18il Z^jTy h V- 
J* 1 0 2 S 102\ -ffunc 2££^f unc 1 ODftTtHb^ff ot 
V>fcg&#£s func4A©l[5|©RPCt:fIbtl^o \tk±.1$W&tt&k.<DWL2 
7^7>K5|i^So i^7-f7> hTi^s ^2HJCDRPC*»Hfr^n5o 
server +. c 1 0 3 0(t RPC^7"r^T^if 1 0 ltS^tlfe 
i^w^©^5nv-^ri-KT^§oHH3^it§^jn-9--^'V-^3-K 1 0 7 Id 
fcto&fSo server +. c 1 0 3 0ft )^7*V*->7 h©g£#©y — J* 

O^cD-oft^OV— ^n-KSfeiW-rSo ff 1 0 3 1 intf'.idl 1 
0 0 0^?,4i^n§ IDL^y^7 7>f;i/§^&$Poff 1 0 3 2fr£ 10 3 6 
lifunc3©M ff 1 0 3 7fr£ 1 0 4 Kif unc4©^|T^5o fun 
c lMtffunc 2®^m±, $^3i?)iJ--n07D^77!£M , r5o ff 1 0 
3 2l±s m&f unc 3#i ntlA©#IS§i: tK IDfi&bt^§Ci:$t 
ft^c ff 1 0 3 4 h 1 0 3 5 P— i £ffl^T f u n c 1 WtB 
b§10 0H!«Mbffi\ MDfi©i^8t£c ount CMlT^So n — 
ieSitts client. c 7 5 0 #^&f o r ^^ffl£^&l><zm tfi;b 
3l»lUc&&£>;&^ 0 *»bc lient.c 7 5 0 f o r JOH&KLk i # 
f unc 3©£&i©g&©ffittffi;03l&2:bT^-f T> h 
t)l^n5o ff 1 0 3 7&i ntM©A;fc5l&£i: »K Sg&teO&MH&f unc 
4*IflTOSo ff 1 0 3 9T*f unc 2 £ ff 1 0 4 Offunc 1 W 
f unc 2©§|gfcfci\ ^7^f7>hV-73-K 1 0 2, 1 0 2', -TfGSffl 

W±#\ RPCt/r^ if 1 0 1 o T R P C bfeglOit" 
&5intf .idl 1 0 0 0, clientstub' .c 1 0 1 0, s e 
rver + .c 1 0 3 0 ©$|-£&§o 

RPC^7r^ v-T-if 1 0 l©F^M©a¥lffl£M-<So RPCt/r 
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■i x^ifl 0 l&s E15^ffl^T1-T('M^feJ:9^s U5-i/i3)lT±?-(1f 5 0 
3, ^-1f 5 0 4, #£Vfftffim%£m^5 0 5*\ ^-X^5 2 0. ffr^!5 
2KS*7n^S5 2 2, I^^D -^i5 2 3, £ J;TO» 5 2 4 
bs tfes IDLl/^^*;bT^-^^1f 5 0 6, IDL^-if 5 0 7^<fct>'RPC 
IM5 0 8MPCS5 2 7 ^P^^-h*^M5 0 9(t 

ntz^n^(D^m^xRv C(DmM^^\ ^(Dmur^~-^iM^}^5 2 5 

K^fefifeSP 5 1 0hIDLV-^n-K^glS5 1 1 *\ m^-T 2fe ^>0f ^ ^ T> h 
V-^zi-F5 1 2 S 5 1 2' s * * *\ iiiPitw\"V-X3-K5 1 3, ^cfc^frl 
DLV-^3-F5 1 4^^?-X^5 2 0, 2 l s S*XD^^g5 2 

2 N S'p^p f^5 2 3x 3g±gg 524. RPCS5 2 7^ 1*-n{liJi^3? 5 2 
5s £ctOT— ^#J^-XMH5 2 6fr££j5£-f&o ^n^©F*lMS©a^s R 

pc^-r^^^-r-tf i o mmzmmt^^^mzi—vmm^s o 9©sj#©i¥ 

o 

5 0 9 #^5 2 1 ^s RP Cti^mf 

%>m i ©s^^'j^ami-^^s -r-e^^fej;^ iz^mMmri±=i(D^miz 2 

^ffi v o fg 1 r t <t o -ess d jg bUfi 1 £ n 3 R P C &tftfcH 

EI 1 1 1 ©^-e©^a©^jig4^t-So 

^T-yri 10 i-ei±s Epcms*^'^ (wTBhta-r) & 101 

IRfSo Ctitts S*^D'^i5 2 2 §ip^S*/D^^t lojgJRU MS* 
XD y £ ©H*&ifr<fr ID6 13* £*$Sgifr^ I D 6 1 4 5 2 1 

^•SS^6 0 l©^©43CD(3ov>Ts WTOtfeSSfr^SQsS-eSSo M^^WM 
©f*Hr6 0 4** r^^iqz^mbj TafeSS^^^mDmbs Z—fv h 6 0 3 

s t^fc^OTt^^i^^iic^i^tno «bTs rpcs5 2 

7©PRCSSi6 5 1 t^)^T, iR P CggiCDP R 6 5 2 £sH^ 
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©M*^D>^6 1 5 trnM^u^^ 6 1 6 £ffll^*^it£fc£S#! i iI ( 

^ 7 b T v ^ S o W<M n 9 7 i? )l— 7 £fM' ( T § T X £ ft £> nT & 
!5x §lffl^CM3 (pp.4 4 5) ^^t^^tlTV^^©•t^ClCl-eTO(3mBJb^V^o 

^§«-T§o fiJ^fr'YE S-efcftfcf (1104) s ^^y^l 1 0 Q&fiOo £ 

feto(3 s gffe&at^n y #mgm%%jmfc-rzo i^/n * 5 2 3 £&rfe£ 

D 6 3 2{3^©m^7D^^^Sit0^VA#-^^i!JD^T.Ii$^*7n^^ I 
D 6 3 3 UttafffBgW^;!/— r©^gg«Da6*^D y I D s «S*7*D y ^ I 
D 6 3 4 ^(i^ap^j^^-r^^cDS^yD y I D^^H^ti^m 

-r&o & femnm5 2 4 ii©§Mhti»o iiionii 

©3g&I D 6 4 1 fc&ffeOS^^fcfi&b&V^-^Sjlfl D STSoiSil D 6 4 
2 fcjg£6 4 3 ti^^l^MI^-rKl^^nSf^TO^^Dy^O^I D 
6 1 7©M£6 4 3S3^-tSoil©a^D>y^g|j|©SSID 6 3 5 
s ^ 1 I D 6 4 1 SteHfl-r 3o ^ 1 6 4 4 

(3M&*g#|*ib&^o 

pci5 2 7icDf^^pRcs^6 5 1 -e&^n i ©r p cmmmzm 5 MX 
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o ^i©RPCilI©PEC^6 5 2fcfcJ\ RPCi5 2 7©f©RPCaSi 
©RPC££Mb&o£ita££/?£bs SJ^T&o IN3I«6 5 3 £OUT3| 
m.m 5 4t3t±s S^Tffl^Mb^^o Jgf4 6 5 5 rggj^j ||,« 

m l t ^ -n-fflij © ^ § ii b p§ t s « § f & v m * -r 5 ft #> c 

fflV^So ^ 2 ©S*7n y ^li®i*7 4 n -y ^ ID 6 1 2£i±s ffec7)S*^P >y 
^ffi}ftbft^#^£l!JDM§T3o H^ID6 1 3, ^^ID6 1 4, & 

Bg&ID 6 4 licMcDJI^ilSitb^V^^^SODlTSollil^ID 6 4 2 
Cfcfc r^j £te#rrs<, JIH46 4 3 icfcfc r^j %m?lTZ>o W>2<DnW&<DWim 
»S6 4 4(3M*^|ftb^V>o^2©^yDy^S^CDiS^ID 6 3 5£i± 
s i2©Sii©StID6 4 1 3o ££fcs |2©S*7'P^Si© 

DGENtti6 1 8s DK I LLM6 1 9s D I Ntt*6 2 0s DOUT 

mmme 2 u lin'«6 2 2s lout»6 2 3s LusESi&a6 2 

4s ^WLDEFg|i6 2 5 £JUT<0<fc-5 fc#J#Htjt"£o ZZX~U%m 

*^s n*^©^fflgu^ — £&-&©3[$i?i:-r£o «^)«{±^{t-fs £^e> 
^tjii^g+^-rSo »m{±^-rn*^«T*^s©^s ^rkaubii « 

(D^^mm^e 6 2^mmT^mm^m^wmLtcmmm^n^m{^$>^o 

£fes Bi©*o8W» Bi.DGENs Bi.DKILLs Bi.DI 
Ns Bi.DOUTs Bi.LINs Bi.LOUTs Bi.LUSEs Bi.LDE 

Ftmt>to g%izmmmftm})s-7°^$.ti2>&%i7uy>7^ bu b2, - 

s BntU )l-7(D9m%B 1 ttZo i2©i*7*Dy^©DGEN«6 
18(is B 1.D6ENUB 2.DGENU'"UBn.DGEN k.Wt'xlT&o £fcs 

Bis B2s -s Bn%mmftmfr-y'-£mftL5 2>)\mz&^tcm%s is s2s 

-s Sm^t5o fctxiiSi^Bav Bb N -\ Bz-£&3£bs Fi£Ba. 
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DKILLUBb.KILLU-UBz.DKILLi:-r*i:^*2©a*^Py 
^0DKILL«6 19SFinF2n-nFm^t5o ^bT, §20 
S*^p^0DIN*»*62OliBl.DINC, |fcj|2©i*^^0 
DOUT'«6 2 1i±(DIN^i6 2 0-DKILLM6 19) U D 

OUT*«£6 2 lfcK5£«o Sfcs LDEF«6 2 5I1 ±|BSifcol> 
T s Gi4Ba.LDEFUBb.LDEFU-UBz.LDEFtt5t^ LD 
EF ^g6 2 5liGinGin-nGmtimo LUSE»6 2 4il 
Bl.LUSEUB2.LUSEU.»UBn.LUSEC»Sn. ^ huHBSP^I 

W K C2, CkfcfSil* L0UT*»*6 2 3*C1.LINUC2. 

LINU-UCk.LINWo *fc. LINtiS6 2 2iiBl.LINm 

o 

tf YES-Cftna (1108)^f^ll25^o tfelJ^NO^n 
H!(1109)s ^ry7111 OZffOo 

fl^YESTffentt (1 1 ll)^r^lll3^o *fc*JS*«NOT! 
fcft« (1 1 12)^r.71117^o ^«^Bfeft*«C#«a " 

sanr*** 4.i©«ci or-^ *3J©£ Hirc#JH • s 
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iiVq "e^ L £±-W-;\"fU® n - K SUfr U b# £&£^E 2o©intIf 
-^SI§^7^7> h{PJ(C^DMUT^ ^7-f7> MI©*p£J;^*qt;:<ftA 

£©fc#X *pfc*q#2Mfc:iW 'JTX-e&SJ&^fcHu *p^*q-x©# 

-5 i^-r jg§ &m&mmr>%te^m&iz&m^mfr<DR c p 

i§F©^f,AoT< £«C©Ht^r (FinW) ttitufBfg 2 ©S$7*d y £ 
©D IN^ti6 2 0?, t^l§F0^#I-fI$n§il0l^i (Fr 
e f erit§){ii20S*7ny^0LUSEM6 2 4 KflM£<3cftT^3 
o $ t>lZ^m%FX^m$tl%&Wt(DM'& (F a s s igntTZ) \±^2(D^ 
^D^^7©LUSE^iSt^6 2 4(3^#^tlTVA€.o ^ZX, Fas s ign©§ 

S^R^ft^c $l;i«C + + mi§©il-£u ^-f>^M©#BS-^S, #«s SB5U 
^©3SH^S-r^o £fz, Java lll§©i§-ra\ fnJD^7^©^^"^x^ h 

^fe(i«qrt^^ : ?ii^*^o2o©^^^©^y^i^ h^^^-r^o 

M&s FassignUFref e rlit^tiSMtt-o^T, ±13©^^^ 
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IJ^YES-e^tlK (1115), Xf^7*l 1 1 6£ff5o 
NOlffcftfcf ( 1 1 1 4) , ^T^ri 1 2 5^ff^o ffikte&!&&m •fSS.Mifim 

§o $l;ty;C + +Hl§©^ >#M«tv©i§^\ v#bu§BF ass ignCtl 

hM^o^ltflBF a s s i g n^tftT^&frfty:, o{±^§F©H 
■5 S^i!(S¥* s -r^T, ^Wl%F<Dffl 1 -DCD^—^W^^n bT ^ 3 £ fc^SET? § 

S*^p>^ID 6 3 3tfJI$n3S*^D y£<ZMI*&ifr^I D 6 1 3©buC# 

2®S*7"D^g|©LUSE^i!(i6 2 4 ^ fg 1 ©RP C^g^O I 

g|6 5 3t3^A-TSo 

1 1 ^§F©m*§I^SiS^1-^o H#:i$£&s fuIBfg 

2 ©S#ypy^|iCDDGEN^ifc*6 l 8nLUSE«6 2 4£ftHbs 

Il©RPC^i©OUT5li[t6 5 4{£tt\?Zo 

71 1 2 OTiis ^3i^F©MM:3X h %aYWT Z> o fufB^y 71 1 
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1 8&&VZTy71 1 1 9Tlt^bfeIN§|«6 5 3 iiOUT§l«6 5 4 
fc^tiSglSfflftiWTs M6 6 3fr£1H'Xfcf#§o &3b\ M 

<DM<DVJ X&%%.5 ZWl'WJ ZtTZo dti?>^XS^U ^IFOg 

xr^/i 12 ±HB«^-^s^i(m±-r^^^§^-r^o 

-19Jj£#YEST&ftfc£ (1 122)^r^l 12 5£fr?o SfeWNOf 
&ftfcf (1123)^ry7'1124 &fr -5 o 

Xr>y7-112 4*CBu ¥^F*SfflU 7 s — ^«|jt^Stg"TSo 

Xn y^PCD^t-oV^TxH^^I D 6 13 fc^fi^ID 6 1 4©IS©X* 

XffimS 2 0©— gff^ tw\*fl^-X^5 2 6(3^ij-r^o r^§F 

^^5>T5fj fcl^X^Mr^J&x fsKrit5 2 lit. tufSfl 1 ©it^XP y 
gifflll^a*^n y * I D 6 3 3 T?Jt^ns**XP y I D 6 1 

3 (Dm^WX U ^©S*^^[J©5fesl^^*mf8B^ 2 ©S*^d v*7W$k<TM 

I D 6 1 3 fc^^ I D 6 1 4 -Cft-To $fesi2 ©S*Xd y 
&S#Xp '^6 15ts ituIBH 1 ©t^^'n f £^Sf&0l8i&ffr^ I D 6 1 3 

£ e>fcfg 2 CD^fcXn y Xp y ^ 6 1 5 ^ tuBBfl 1 Olt^X 

n >^gS^©HS**^P vtr I D 6 3 4t?J§^ns**XD v>?<bW&&7 
D>^6 1 ^bTs il©S*yD>^©iIID6 1 7©fSt£6 

KtSo ^ttttfcfck BuiBm 1 Ot^m tufB^ 1 ©JS^S> itufBfg 2 ©S* 
7*n y £cWituI3ti 2 ©if i*3t£$¥MU M 1 ©S*^d y £©3gii I 

D 6 1 7 ©JSf4 6 4 3 id, r^^j *y&iiin-r£o 
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y?m5 2 2©-r^T©S*^n^^^^^oi^Tsif%I D 6 17©1 
f±6 4 3(c, r^g^^j J:u^m5i{p^MtS-r^o WYES? 
Jfciltf (1 1 2 8) s RPCS^tf^-^g^bf SMa^T-TSo tfe^ 

#NO-efcfttf (H2 7)s7ryriio itz:*irSo 

Xr>yri2 0 im RPC^l-QSiRno ^fttt, £#:/Dy^5 2 
2 SS*7D y ^ £ 1 ojgiRU iS$7D y 2 (DM^tiH^ I D 6 1 3 
^ID61 4CS5ifr^5 2 lGDifr^g3R6 0 1 CD o^TWT© 

")*u h 6 o 3, -ruttiowm-r^^m^^micD^m^^tt 

2>o ^hXs RPC^5 2 7®PRCSSi6 5 1 ©^doi^T, iRPCSi 
fS©PRC£6 5 2£Hkx iRPC^^ilC^l^h^U^ 



^ry71 2 0 2t»lt S fcigg < R P CT&S T £f# £o dftfck S£>£> s iiu 
BBf§ 1 ©**^D y ^©,^«H?r I D 6 1 4 5 2 1 ©ifr^^US 6 

o i^jii^su RPc§i^m-r^.o ^^^n 2 0 i©#igfr£>, 

R P C «*T" ft 3 o M^tifeStKRPC^TJ: 

tOWYEST^tllJ ( 1 2 0 5), 7rv712 0 Q^ifOo — ^^J^O*g 
I^NOT^flti (1 2 04), ^ry71 2 2 4£fr?o ^il^qlf^©^ S 

& £ t {3 m s * tz: r p c m^(D M&wxrm b & § o 
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(i^SbfcS*^n -y ^ffeS^^a S*^d 6 1 0©if^ID6 1 

o *dj£#Y E S (1208). ^r?'71 2 2 4S^. * fc^tfN 0 

(1209) N ^^7*12 1 O&fr^o 

S^^|«1-§o ^<0«gS^YES7?&tl« ( 1 2 1 IK 7^:7°1 2 1 3£ 
ftOo -^J^CDJgm^NOtffetiK (12 12), iSCi^bfe^rryri 1 1 
0©#LS£!Rj^l©^^y 7°1 2 1 7^ff-5o 

^tSo IJSCSI^YE S-C&ftfc* (1 2 1 5) s ^rf712 1 6*ff-5o - 
^J^O^tfNO^&ftfcl! (12 14), KPIlfe^ry71 1 1 3©M 
^IBJ^CDX^^n 2 2 4%fiOo 

s gEtattWbfe^^yT'l 1 1 7©#Lffl2:l^*t?fcS;fe:#>x IDILTPIUj:^ 

o 

H«s atlfbfcXr^l 1 1 8©Mhl^^&£fctfX «?gbTg^b 
^f^712 2 Otit 3^#F 5 ©Mif 37 h£stJ?-r&o ^CDX^^7°© 
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2 2 lTii^r^l 2 2 0 l!at»bfe^K^-^*^M 
±^&£fr£«£«o ^©*§^YES-CfctL« ( 1 2-2 2) , 2 
2 4£fr"5o «©»*NOT^tlli ( 1 2 2 3), 7fy71 2 2 5% 

m^MLXmmh^o fc£U ^MS^SKiMbT, ttWfy7 
1 2 2 5*iifflbTVAS«-&s-r5S:t>^^f)5S:Stfc«)*lf©Wm4^o-CV>S 
*g£fcfciu -»£F' Jtrnm^ir^ ^t57f^71 2 2 5 ^|5jb«^tfo 

1 2 2 6) s S^T(3a^m^T, Xry7*1 2 0 2&f?3o ^< 
^ryri 2 0 6-efffc&«£F' S, T, \J%<gtsfit<$m&t>ftffc?2>o 
-^J^ceitfNO-CifeliK (1227) . ^r-y71 2 2 8£*t?o 

Xr^7 s 1 2 2 8 m ^fe^F' U 5=— *flKtfcg»-rSo £©* 

^ y ^©jra&s gstiii^bfe^^y^i 1 2 4<D%m£mm-e&%fc&>, m*>m 

YESt^Wi ( 1 2 3 1) > RP Cifi&ftTZft^m&m&fc-tZWM&feT?' 
2, 0 -^©^NOT^Wi (1230), ^rf7120 1 %ftOo ?"& 
£>*k 2 l©f^T©RPC V£ov>T, rviiltS^j OPPIfi^ 

« ( 1 1 2 8) , RPc^tt^-rssjafli-r^a^T-rso sfc^j^N 

0-C*n« (112 7)s ^Tf71101t*if5o 
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mmv 1 1 G&fflav-jw^i?*? m 1 5 tv—^yv^z v 1 

0 4 

^5fc^^JDit-^"7|-^^^ M 1 5 ^-M^^x^ MO 4cDH-eW 

g^lt-^^x^ b 1 0 4£j^3;£$*#4&gi:&£o fitTts uC^Sl: 
-D^T3o^WrSo ^-AtT^x^ h l 0 4 87^^— ^fcbT^ft 

fcfunc 2©2 MmX-frfS btiX^fco b#U 9 0 8fr5> 9 2 0©l©if^ 
EI9©J;?&^-b3-b£*ifc#K^&<> ^-t>ie»j©^ 

^^Pi^il^©^- (EI9©#fC«:" funcl"^" f unc 2" ©£WJ) » 

s^ji^af^So eh 3 iiia i 4£s *^y^*&i£3rr3B«r tfecDWjft 
— na-r^x^ bt-^sfe^^ufeifessnrfi^'f x/iy^ 130 3#ffl*w&£ft 

TV>So^^^T>b^e>©3iPi^^Wmb(±MM*-b 1 3 0 2C*&ffl£ft 
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T Z> ( 1 3 5 0) o r 4 Xrty tiX^&%M ; £1fc%&f unc 1 1 
3 0 4 tfunc 2 1 3 0 5X$> Ds T> h^^Og^iti^CjgPS^ 

^§^©waibM^feti^\^iirf^^^^^^^ 130 3 fctg^^s-r 

S (1351> 1352) 0 Cin^(D3slS^§U^©Wmb«x^-^^2> 

o 

RPC^T^M^-tf 1 0 l^J^Mlb^oTs itw^^i^ 
h (server.exe) fciliPIJ-— h ( s e r v e r +. e x e ) 
^*»a^n^^s Hll 4© t fc-5fc£So -y-w^^a:^ M40 1 ©ffeSS ojfg 
^^y^ 1 4 0 3&sMM*°- h 1 4 0 2£>?>^^T> b©^ffi^§nf 

vmus^m^mbTjs^f-r-s d 4 5 0) 0 mm.<ommm^^ ^^ft 

1 4 0 3^(±s 4o©^igpg^§ (fund 1 4 04, func2 
1 4 0 5, func 2 1 4 0 6 N func 2 1 4 0 7)^^0 3©g 
m\±, huIB^— ^^©^©g^^cfcoT^^^ func2 1 4 0 6s f 
unc 2 1 4 0 7ffl^wU7^i^ M40 l'NOS&ftjU >^ ^IsJRtfcS&l^ 
U 1 1 6fc<fcoTff ^^h^T"#§o ^©JigJils ^7^7> h>?P^©4|iM© 

fund 1 404, func 2 1 4 0 5, fu 
nc2 1 4 0 6s func 2 1 4 0 7 WtBt ( 1 4 5 K 1 4 5 2s 14 
5 3, £«fctfl 4 5 4) Cfc#nfl!fcfcfc5o 

itw^^^i^ h i o 4 tmny-s^yi? h 1 1 5^^*S^ 

ZJsmx&Zo SfrttU 1 1 6{±s iiSPtf— h 1 1 5^-9--^^^ 

Kr^^>)'fttAoT< s^^iiip-y— /^y^x^ h 1 1 5£arrfr 

jraS£&52*> HI 5TiirVX^>^tt^ U #£»&A/££l%s ii 
ip-tf— KHr-?V3L>? h 1 1 5*"^-^t^i^ b 1 0 4fc*g£-r3l£fc:s^E>f > 
^T'U^CDHfr-rST'D^^AK: rf unc 3 j3J:Vf unc 4®S*^ &ft 
-n^V^t h 1 1 5«-frj fcl^fcffl&ttttiPfcSo f*W-JP*3tf^fci$E-'f 
> * 7 U * tffHRHfr bT ^ 5 7*n ^ A § £ & fe to 
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Efei-e-^-y^^^^ hi 50 Hz.mZ>Z£&v$&X~&2>o dOSje^N 
#ft^V*/W^ 1 5 0 3&MM*°-h 1 5 0 2fre>gfri;o;fcg3c# 
( 1 5 5 0) s f unc 3££T/f un c 4^®g;£-e&ofcJt§£\ >^rU^ 
TfufE rfunc3$J:tffunc4 ©M3<fciu iiflDIJws:*-:/^ i ^ M 15t 
M-M-j tl^mm^ftoo —Jj" fund" £fct±" func2 ,, A0llli 
fl^Dfuncl 15043; fcfcifunc2 1 5 0 5 «£tu #&Ji£ti 
5 (155U 1 5 5 2) o 

■9— Mtfr/^x* M 0 4 fcaiiP^-^^^i^ h 1 1 5 -g-£fg 

3c» nil 6tc^-r«tafcs — aji/jn-y-— t^zrv^z mi sct^t© 

^7^7> hfr£©S#fcJ\ l^ilW-^:^:^ h l 6 0 lcDffiff^- 
M 6 0 5l3*SM$tU ^VT^y^ 1 6 0 2lz£-DTMffi£ti& ( 1 6 5 0) 

o acorn, m&$ntzRPc&mQ-y-~^*7i?*# M6o icomk-r^f un 

c3 1 6 0 3lfe(ifunc 4 1 6 0 4T?fetill £ti,£>©? %M&3gps^ 
i^£|BKnr& (165U 1652) 0 LfrU func3 160 3£>£XIf 
unc 4 1 6 0 4H:x^7>rr>h*>f>©— jgORPC^^ta&felffejSRS^ 
f un c 1 1613 J pfunc2 1 6 1 4A®TOb^tf 
o Z(D£omfn&U±s V—nHrzfVzL*? M 6 1 l©M«^-h 16 15Ci 
5>ti3 ( 1 6 5 3 43<fctf 1 6 5 4) o MfH^- M 6 1 5 KH&W^nfe^tts t& 
Sfei^fc&^^rW^ 1 6 1 2^M/fb (165 5), f unci 16 13* 
feiifunc 2 16 1 4-\(DWtBb^tt^tia (165 6s 1 6 5 7 ) o £ 
^Ii#-M 6 0 5tfuncl 1613 J pfunc2 1 6 1 4-N©^5f< 
&MMlstzWi-&lz^5 : jXsiy^^ 1 6 0 2(±^g5fc^jl{f^-h 1 6 1 5 
tH-TS ( 1 6 5 8) o ZCDftm~£^ V—K-XzTV^Z M 6 1 1 fcfcfc— WCD&M 
W^feSo &^33b»o N jiAn -9— rtjtzfv^Z M 60 lfr^w^r^i^ 
M611a©RPC ( 1 6 5 3, 1654, 1658) ttl^-OfhKWefffrft 
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mz, mn^m^r, Rpc^-r^^ v^if 1 o KDmrnm^nm-r^o 
§mm2 o 3 j izmmmm 1 i o u 2 o 3 £®ftf-f« 1702 

^-/t^^x^ h 1 1 7 ^(d^mrp ccom^ ^xxfxfMmtthti^mw 

©□W^^tRPC^/r-f v^f-tf 1 0 1 (HI) OSit»5RPC^7r 
^ T^if 1 7 0 Oiiif,H5o *M@©n>;w;Ht ^7>f7>ht^i^ 
h 1 1 4©|§£g#^iraT-3T& ^^7 i AM#*s^Saatjlz:ffor%«t 
<^U Sfcx 1^3>;WJW:J;oT^7'f7> h^-y^i^ h 1 1 4(Dmi / jptpiz 
^S{3^SDTffoT%«fcV^o Hff KfjlMif IB 1 7 0 3& s RP C^tV v-Ylf 1 
7 0 O^MftnX hSfftffi-f&jM, Tt£t)?>tm(DXy : -y7l 1 2 0Wry7 
12 2 O-efflV^tlSo ^fflMfififg 1 7 0 3Cto^ 5l&©iMX#^?Tl§ 

-So 

ifiSl I D L 

R P C<DmMih1fi& *) £ < fr £ 5 £ -5 ^Pi^^OteKSPb < iBifc-T £ 

extended intf.idl 1 8 0 0 I D L ^fflOfcR P C 

>^7i— ^©IB^-efeSoff 1 8 0 1 — 1 8 0 7TtN- nor-?*?*.*? h<£>M 
*tiU fTl802 s 1803, 18 0 4t^n^func 1, f unc 2, 
func3©^>^7i-XSlfltl^o ff 1 8 0 2{Cx H 1 (D&h bT f 
unc l^ilJftffl ; &^#fe^cV^^|5i«§•e$)§^^^^^-gHT"afe§c on 
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st^ffim&tttiaztiZo £&MS2©&ggfcL-t\ mso 5r\ f unc 2 

&&lTflT?& 5uh ^Icnife-r § o £ 5> \zm 3 J: LTs ff 1 8 0 6 ^ fun 
c K func 2 tf unc 3*s»JHff nTtit?*S fcl^ d fc^liSbTV^o 
ilji^OiHix PR CIS 6 5 0©Jg$6 5 5£M£;HSo £ti?><£>:aH© 
^^iil^fia§o £81 ©lit (g'Ktffl&b) *«ttje^2©^m (^fJW 

^«ojfg) mmtzi-Dviimt, $m^-h*m&%\i5 o 9®^?y7i 2 0 

fa$ bfe T ©*&m#&;WT*&& < , T £ lz T ^frJE##£g|nrH& RP C 
ot, S fc T & is fca&fcfcfsc: SfcU&Sfca&fetfsefcfcii^a 

o 

i©»lt»JbTTOt3-F^t5^i:i!^5o fll*.fc£> fun 
cl N func 2&mmftnimT*&2>ztmmirtbl l £, jHiDiJ-;iv-X3- 
Kserver+.c 1030&1820 fc^1-$j©jlj&ntf wty — — K & 

server + .c 1820 \±mm^m^M^k LfeiliDlt-ny-;* 
n~KCD^Jt?*>So ff 1 8 2 His intf'.idl 1 0 0 0 frf>£$£ti& 
IDLas; ^7 7 W^&^Wkfro ff 1 8 2 2 fcj\ &PH^£©ft^?Tfc:&gfc 

x 1/ y K -7 j -7=7 v y y-y t <i o £ d -Cs x 1/ y K fc MM^'J 

fcfill^qri6«c||fT^te©— o— o^Jt-TofTl 8 2 3^f,1 8 3 6(ifunc3© 
l£M, ff 1 8 3 7fr£> 1 8 4 7lifunc4©S1^5o func l£<fct>*f u 
nc 2©5£f|fck ^*alt)1?--^0rp^"7^%#^f So frl 8 2 3fck Mi&f 
unc3^intiA©#,«J:D, Sbfi&bTJfeSCfcStftSo frl 8 
2 5. 1 8 2 6. 1 8 2 7fciu XPy Kdti^^^f U * Mila 1 
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lThreads N ^l/y K0fefe£^g&P-£;i/«|£^J t s &&XFZl/y K 
(DMViM^CDV—tUl^WLr va lffltf^So ff 1 8 2 8*f,183 1{t f 
un c l^CDWiBb£, H-Cff -5o 1832^^1835 

^l/y^^func lO^Dtfi^fTs countWtS, rvalttf 
unc l©MDfA^©*V 3 0 F&&&»J£flfT£;H-5 

1 8 2 OtTOfunc lfc^f-S 1 0 OISOiTOfcBbBu ^JUff^ft-? 3<» 

|Sia{C s ff 1 8 3 7 (is ISfunc4ClSlffeSo tfl839^184 
Ott^l/y KcOiS^J^^t&^-rSfei&OU^ h#tila 1 IThreadsWl/ 

t?f unc 2Wfunc l£2o©*Uy FT^T^-Sofr 1 8 4 5 £fr 1 8 

©n-Ftio^ func2£func 1 tf^JHtr^fiSo 

s& i (Dmm 

g*Z,miT*\±R~PC3-y^j v-^if 1 0 lii^7^7>hV-73-F 1 0 
2, 10 2', - tIDLV-X3-Kl 0 3£A;fr£U Kr^^T^bV-^ 
1 0 5. 1 0 5\ "*\ ff IDLV-^-H 1 0 6, SUtrtf— My-*:3 
— K 1 0 7&miJ-r2>#\ RPW7t^ v>f+r 1 0 1 ©«StEtc;*:H$j££JS£aD 
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Pr ^7x^l D Ll!f3Mbfe I D L V —X 3-F3 0 2 ts 
^ife«)t»^^^^-F3 0 3, 3 0 3', -^A^UT 
( 1 9 4 0-1 9 4 4). RPCSMMbU $r^^>bV- 
XH-M901, 1901\-(1 9 4 5, 1 9 4 6 ) , fr I D L V-*=»- 
K 1 9 0 2 ( 1 9 4 7). ^Wff-W-^3-F 1 9 0 3, 1 9 0 3 ' . - 

( 1 9 4 8. 1 9 4 9) ^^tbtffito 

IDLn>^7l 9 04!lfrIDLV-^-M 9 0 2^bti 

#b ( 1 9 5 0), ^7>M^1 9 0 5 ( 1 9 5 1),RPC^77 
^1 9 0 6 ( 1 9 5 2). «m-^^1 9 0 7 ( 1 9 5 3) *m*f* 

i^^7>hV^3-F190K 1901\-^7>M^ 
1 9 0 5fcRPCM^77>fM 9 0 6(1 • U 1 9 0 8CJ:o 

T3WH^M'J>^n( 1 9 5 4, 1 9 5 5. 1 9 5 6. 1 9 5 7). ^ 

Y<omtfTZte7vy*2rt*>** : 5 4'r^**7V*>7 M 9 1 0 fcfe 
Dffi^^na (1 9 6 2). &fcs fr^-W-*:=r-M 9 0 3, 1 9 0 3' , 
...£■9-^**7 1 9 0 7 tRPC^7WM 9 0 611 n WW 7 • U> 
A 1 9 0 9aot3WWWJ^d 9 5 8. 1 9 5 9, I 9 6 0, 
19 6 1). tfwt*^** h 1 9 1 1 kftDm**na (l 9 6 3) o Sk±.ifi 

0 19^tW^jm^^> b^S^ M 9 1 Off*** 

2 0 3' ±-CHff*n* (1 9 6 4). -^-'^^ M 9 1 

2 0 3±t«« ( 1 9 6 5) oHfrtffcezSRPC ( 1 9 6 6) (1 ID 

f 1 9 o 3. 1 9 0 3'. ..•(D-mtisxmtiirz&ifitfflmmzm-tozif. h 

RPC*^-f^1f 1 9 OOMtlSo £©fc«^ RPC*:7:r-fV>fif 1 
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9 o o(DftfflMm*Mxmwi-&zti±L%:^o 

0 2 Ottm^X, J availgO»i^Mbtfe§Remo t e M 
ethod Invocation(RMI) fcftLT#afc*«W©£ai^«S© 

m i.m2(DMm\) &mm-rz° RMim iDLnwt^f^Javai 

fg©*H3-K^-C*Sc las s77-fMA^tUt^^^*)C las 
s 7 7-fK^5o 

0 2 oii, ^7-f7> h©^>;W;m^5)s 9^*4 r> hi: if- ^"cD^fl^i 

RP C^7°7W^1f 2 0 0 3&, T> h£l»J?5c"f £fc»>k:ffiV>£ft£ 

hV-X3-F2 0 0 1 fc^-^C^RTte^n^A-e&S^- ^ 
/7^^=i-h 2 0 0 2fc^A*i:bTilD (2 0 5 0, 2 0 5 1), RPCSl* 
ft u if^^^^>hV-^n-h2 0 0 4 (2 0 5 2) iiiiJPl?— ^ 

V-^33-h*2 0 0 5 (2 0 5 3) ^ffi^J:btffito &£02 0tiiV-X3- 

otl)MU^^ o t-^7^3-F2 0 0 2^PB«§©^>^^^-^ 
£»£ltrA,W3©l:\ RPC^-^-f v>fif 2 0 0 3(1 ilfiilDLtlf 
£ftTl>£RP CM i-^tHtS«ia^ RM I 3 7 fcl§I«©#flc 

^ ^ ^ r y y V-^n- F2 0 0 4(13 WW ^ 2 0 0 6 izX-oX^f^ 
-»3^^n (2 0 5 4), Java«S^> (JVM) -^tW 
H^^77^7> h^^-h 2 0 0 8 £:&Dm±/£ft3 (2 0 5 5) o 5i 
j^nv-xn-no 05!13WH72 0 0 7(aoT»-b«t 
nWWl^tl (2 0 5 6). J ava«r^>> (JVM) -e^fir«It^^P^ 
w^^n-no 0 9 fcfc&ffi;fr«*tt3 (2 0 5 7) <, £5>W&«— 
Xn-h 2 0 0 9(1 1 0 C<fcoTn ( 2 0 5 

2059, 2060) o W±/^3i>^W;i/^©i!jftt"^2>o 

®2 oK^i-mnmo-mxu, *^-r t> h^^^^-h 2 0 0 8 
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T> 2 0 1 im\%^2 0 3' ±©JVM 2 0 1 3xmft£n% (2 0 

6 K 2 0 6 2) o -^-/^773-F2 0 0 2 ^iitjjn-tf--^ 5^3- p 2 
0 0 9 0 1 2 H:. 1^*8 2 0 3 ±©JVM 2 0 1 4T?^fr$tL 

& (2 0 6 3s 206 4 N 2065) o Hfir^iigClSRP C (2 0 6 6) lis V 
-^773-1^2 0 0 2 t^h^^gm^tlTV^fc^SPi^^^s iiAP^- W 

o o ^fettiffii^je^^as 

o d©^©3iPS^#Wmb(^ 2067s 2066s 2068s 206 9 ©jll 

tfes f 2 © WJtli J a v a^ST^V^it-;^ x ^? h (V—rtf 
7^3-F2 0 0 2) ^#-r&f+|f^±S-IBg£^Tl^o C©^^s Java 

©^7^3-K^s»h u-^m^xm^m^r^ h ^jpjffi -r 5 £ £ <t 

^Ts H 2 ©g&fcWDR P -f x-^f W£j£?-£j&&niJw^ — K 2 

0 0 9£J:tf-9--w\"ys^2 0 121, -9-— /t^^^n— h* 2 0 0 2#S&f£* -«J 
f^BuCfrfrfrS)^ ft#M2 0 3' *p£>8tlf$12 0 3l:Mt5uh^l5o & 
43C©^CDKj{^^HLT(is Java©i$ii®loi!l)§0t\ ^CflD 

tg 3 ©«#y 

0 2 1 £ffl^Ts J a vafgOSB^Ml/fifcSR emo t e M 
ethod Invocation(RMI) LXlffi&-&*f&W<DmffiMf&(?) 

mam (mzvmm) zmw-rtx, 

RPC^-r^^-r^if 2 1 0 3 (is ^^T> h&ffiyfrrsfca&fcfflV^ftS^ 
^f7> hv-xrt- K 2 10 1 ^s tfw*£#firr3fca&fcflH^ft£^— W — 
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^-F2 10 2t*XjjtLT£t) (2 15 0, 2 151), RPCftfiSflib 
^ ff^7>hy-^-j»2 1 0 4 (2 1 5 2) ^fHt-ny-X 

K2 1 0 5 (2 1 5 3) £ffl;*7fcl/rm"fo ^Cl©|2l7fttV-^n- 

V- ny-* 3- K 2 1 0 2 <±3ffl-?ffi&c!M >^ 7i-^IS^ 
RPC^r^^V^tf 2 10 3ft Hl-CttlDLfcMSfiT^S 
RP C^>^7 x-^};it§tli^ - F 2 1 0 2 ^M^tifS 

i/;^^ 7> h - F 2 1 0 4 (t 3>;H 7 2 1 0 6tj;oT» 

-F«aC3W^n (2 154), Javall?^> (JVM) TUffnT 
i^7^7>h^7773-F2 10 8t«:t)m^ii5 (2155), fr 
it-^"v-J^n-K2 1 05it3>;H 72 1 0 7 fc«t oT* Hn- H^fcn 
(2156), Java||Yi/> (JVM) T^TRjfg&it-;^ 
7*3-1*2 1 0 9£*t>mjjistlZ (2 1 5 7) o £ J'^-^^ri- K 2 

1 0 9&, RMIn>;H721 1 0fcioT3>^^ft (2158)^7 
^>h^:/2 1 1 lt^^>f^>h^^2 1 1 l^m^tl-S (2 15 9, 

2 16 0) 0 Klii«3>;H^©i^fe5 0 

H2 1 ^^^©-MT-fct:, ^7^7>h^77n-K2 108^^7^ 
T> hX*72 1 1 l^st^2 0 3' ±® J VM 2 1 1 3^ff*tiS (2 1 
6 1, 2 1 6 2) o ~1j^r—?\^^^-n~ K 2 1 0 9 £V—rtZ&72 11211 
9HH«2 0 3±©JVM 2 1 1 4T?Hfr*ns (2 1 6 3, 2 1 6 4) 0 fgfrlfc 
t: ^^ RPC (2 16 6) i*wW-*3-|*2 1 02«^i:II^ 

*fei±M^^d!3-5So -©^©Sll^^wmbtt, 2 16 5, 2 
1 6 6, 2 1 6 7©JII(3!gj!i^tl5o 

T^T^feRPC^>^7^-^(3M-r5'f»$6^,it-/^v-^n-F2 1 0 2£> 
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#MWte£titf s WT© (a) frh (g) ©&J|i#&3o 
RPC£ 100RP C£ J; t-^-^7^7> h©RP C£i§5 

^■y-w^cii;jn^^^^^j;Ds ^7^7>hi«t-§RPC^ i^©rp 
c -e mm-r % v—j vzwm m t tttz> 0 

s^^fa^rn ^ v> fc&g&cD r p c s^ffi^t: & i @-£#ui-r & ^ 
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^ Java ff §g (Java {± Sun Microsystems Inc. 
D^7A ©ft JSjcft^M C^So 



(THE INVENTION CLAIMED IS) 

im>m i ] 

m^mz^mmtMmmtgw-zfitiL mr, rpo ciotii^ito^^ 

m^c© r p c x mn-r 5 tc ®(Dffi tz^Mm^m^Rximmm^m § © ^ > # - 
Mm.<n r p c xmn-r zmm 

&< iM©^ii«t^»t-s^-^^^Pi^§^wm-rRPct 

Wit^-iTy Y(Dv-^—Y%Mtftt%zh\z&^^mn^xmtfisn%n®& 
¥^^<RPco)^xix^^mm^m^mm^mnit^mmt, 

7^7> ht^mmcizmu^tzmm^m^^xiinLxmmM^m'p^ 
mWi(D r p c xmn -r s torn t , 

£^xmm%m®%? ^ ^ y> h £<Dmx\m>p-&< £& lmasm^mgoiD 
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m^^^Tyh(Dv-^u-Y *$mt% z t iz x d s mm hrmngtiz 
mmm^m^mnm^ 1 @®rp cxm^t^mt^mm^-m^^^ >?-7^ 
&fetsntzmm^m%(D-{ >^y i d Lm&izmn&mt zmmt, 

'!>■&<£% liO7D^7A^feii;7 , D^7AX a D§^T$t§tHa±0^ 

^m^ts mm 1 ow^t© i d LiBi^^Mts^ihs 
immn 5 ] 

&<£& im(Dmm^m%%^mT&y--j^tm&m^m%%mzFmtRP ciz 
£r>xmm%m®& ? ^ ^ j>> v t(Dmx\m'p-& < £ & imo^ps«^©id 
LiBM^^^tiTM zmiz, r p c ^gji^-r-s^STfeoTs 

At) £ ft tc 9 ^ -Y T > h V 3 - K £ ft 2>mWL(D R P C H 1 ©iiPi 

^ § ^ s heh i (vmm^-m ^©idl ib^ t %ftmt zmm t ^ 
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[If ;M 6 ] 

&^Tmm%m®z>?7jTyht(Dmr\ rp commit? zxmx&^x, 

Stlfc^'f T> h V-X=2- Kfc^StLS^IRORP C £^&fj§ 1 ©MPS 

twm u *^trff fe & * ^ >f ^ > h y n - k t % i~ afti t , 

[if $11 8] 

£^xmm%m®z?^-(7>bt<Dmx,mp-&<tb lmcomm^m^cDiB 
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ilDL iBMi hi? "7 4 T> h©v— ^3— K^A^T 
rII g& R P C #J §|fetB f £ 9SM t x 

iulB I D LfBiiii&s 

(1) IDLfB^^l^bfeIDLV-^yT'r;V§|jB^tB^^i:(- < toT : f#^tl 

(2) y—^t<Dm.m£.&-?xme>ti^ 

( 3 ) -y— nv> yyjji, %&m?%> ztlzX^X&bti^ 

( 4 ) I D L fB*fe£JHfc-r S-f>^7i-^U^h'Jt CDiiff «fc o Tf# e> n 5 

[if 1 0 ] 

( 1 ) SEJg Lxmy^ti^ 2 MM±(DRP C trJMgB#£|fc{±i U 

( 2 ) ^sas^iiiBi^cmas-y-w^ff 1 o^^stf-^u 

( 3 )m>7 ^ r> h v— ^3- wmmuft&mm 1 ©^^©ng* b ^ 

( 4 ) ^ 1 ©«§<ZM >^7i-X *Mf3 1 D LiBx&fcjifln U 

( 5 )MH 1 ©^^©^^lfjgBiiijo-9— /^v-xn- F /tv 

m^m 1 1 ] 

fuSB^/±}"rS^La{^ tul3^^^T> h V— ^rr— K4> s 2oJit.±©RP C£fg 
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frf^^^o v 2 u U&fcyn v 9 $*<dM 1©RP Cipt>M 2 ©R P C 
[af>J<Jg 1 2 ] 

[If ^JS 1 3 ] 
[W^JI 1 4 ] 

o 

1 5 ] 

[ffi;£if 1 6 ] 

ituiB^ U 7X^41^ Zm&l^ x-f U T^^a^(3(±BuiBMg(5^^ 
[ffif^H 1 7 ] 

tuIBtg 1 £3tH <T SMfciu i^l^fc(i^2 <0^m%^<D WtB bfc 
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mmM 1 8 ] 

-^isiti) & mm t%^i-& m&m i 7 ibh© jspb^m § win b§ 
Iuhb (i) (D&mTznm^ mmn8Kmm<Dm{m(D^m%fziznmm(D 

m$m 2 o ] 

mm (2) ©sgi©^g£§hg-r£4Mfci\ st^iistiBffio^j^pjf^ 

o 

[ifS2 1] 

Buffi-**-— ;t# x Bufa 1 Mm±©MPi^^-N© b£JS D ^It-S^ y 

x # u 7° h > ^ r »; * * r^tmnmmxm^m^-rzm^m i 2 

»&EI2 3] 
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(D o t> 2 M U± b tz 7 d ^' ^ A Hfj^&o 
[W5fcJl 2 4 J 

57n^7ASrtlb^ C0RBA©IDL3WW7$fel±Sun RPC® 
^^i*l/-^fe|±Java IDL3>;^7$feH:Java RM 

[If 3cJ@ 2 5 ] 

57D^7A^ C0RBA©IDLn>;W7$fel±Sun RPCO^^^ 
Java IDL3WH7$f:iiJava RMl3>;H7©^©^< 

[11*11 2 6 ] 

— ^ * ffl v > r ^ff 1" s 3 > t: — ^ r d ^ ^ a ^i&ift b fe S3*t 

[I»*IM2 7] 

if 1 73rS 8 ©o-r n& i mtm<Dmm^m%wzfm Lm&itxm&m^x 
myn^/^Aizx^ mmt <* n & sspb^ss # wm b b x * n^n ? ^ -i 

T> hmnffitzteP^'f T> h V— ^3- KfcUffc* I DL V-Xn- KfciJ— 
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mmM 2 8 3 

intern i (Dmmmmffij? *>m 2 mmm^m-f intern 2 ©mm itw t r 
im%m2 9] 

[«fI3 0] 
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im&m3 1] 
iffi&m 3 2 1 
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& m -r s d i: ^ -r § 7° n 7 ^ a nff 
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(ABSTRACT OF THE DISCLOSURE) 



to, IDLV-^^-K (10 3) ts ^7>f7>hV-^3-f (10 2, 10 
2' N •••) tZAtilzm^RPCXr^j^jy* (10 1) tJ;^ s p^47> 

d0 7) f^n-r^^^, gsgPH^soM >*7*—z%ma\sfrmiD 

(106)^ '^M^§^JM-rSJ:a^Mbfeff^^^T> 
h V-^n-K (10 5, 105\ •••) %m-Jj-fZ>Z£iz&t)s iti&HI©3iPB^ 
M^{3i:§ffl{g^i HI^fgM^ti, ^7^7>h hit— ^©sMMM^art££& 

■So 
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[me] 



^t?^ 600 
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HS^^-ID 614 
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mi 



701 interface MyServer { 

702 int fund (in int i); 

704 }• V °' d func2(inout ,ons kev ' in Stri "« value); 



700 



client 1 r. 

751 include "intf.h' 

752 main() 

753 { 
754 
755 
756 
757 
758 
759 
760 
761 
762 } 



750 



MyServer server = IookupDirectory("MyServer"> 
int count = 0; 
for (int i = 0; i < 100; i++) 
^ count += server.funcKO; 

printf("count=5W¥n", count); 
server.func2(100, "hello world"); 
server.funcl 0); 



[118] 



801 #include "Objecth" 

802 class MyServer: public Object { 

803 int funclGnt i); 

805 } V0 ' d func2 ^ iong& key ' char * vaI ue); 



850 



851 include "intf.K 



852 int MyServer .fund (int i) 

853 { 

854 Buffer buf = new BufferO; 

855 int rval; 

856 bufpackint(i); 

857 cail("func1", buf); 

858 buf.unpackint(&rval); 

859 delete buf; 

860 return rvai; 

861 } 



862 void MyServerfunc2(long& key, char* value) 

863 { 

864 Buffer buf = new BufferO; 
685 buf.packlong(key); 

866 buf.packString(value); 

867 call("func2", buf); 

868 bufunpacklong(&key)' 

869 delete buf; 

870 } 



[EI 9 ] 



serverstHhc 
901 #include "intf.h" 



902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 



void MyServer::loop() 



926 
927 
928 } 



while (1) { 

Buffer buf; 

Client client; 

receive(&client, &buf); 

if (buf.method.equals("funcO) { 
int i, rval; 

buf.unpackint(&i); 
rval = funcl(t); 
buf.packint(rval); 

} else if (buf.method:equalsCfunc2") { 

long key; 

char* value; 

buf.unpacklong(&key); 

buf.unpackString(&value); 

func2(key, value); 

buf.packlong(key); 
) else { 



900 



} 



send(client, "error"); 
continue; 



send(client, buf); 
delete buf; 
delete client; 
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imfjdi 

1001 interface MyServer { 
1002 
1003 
1004 
1005 
1006 I; 



000 



int fund (in int i); 

void func2(inout long key, in String value); 
void func3(inout int count); 
void func4(in int i); 



clientV.c 
1011 #inciude "intf.h" 



1010 



1012 mainO 

1013 { 
1014 



1015 
1016 
1017 
1018 
1019} 



MyServer server = I ookup Di recto ry(" MyServer 7 '); 
int count = 0; 
server ; func3(count); 
printf(' f count=%d¥rf\ count); 
server.func4(j); 



server*\c 
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1031 #inciude "intf.h" 

1032 void MyServer^unc3(int& count) 

1033 { 

1 034 for (int i = 0; i < 1 00; i++) 

1035 count += server *funcl (i); 
1036} 

1037 void MyServerfunc4(]int count) 

1038 { 

1039 server.func2(100, "hello world"); 

1 040 server.funci (count); 

1041 } 



[011] 



1 1 



c 



sate 



110 




-1 101 
-1 102 



1 1 04 "H Y 



N 



1105 



1107 



111 





11 09 -U N 




-1106 



Y 



1108 
-J 



11 12 



N 




1111 



in 




F(Dfe|&lilBliK(*f|gfr?>ti 



Y 



1 116-^ 
«« 




-1115 



11 14" 



-1117 
-1118 
1-1119 
-1120 



1121' 



1123 




N 



K 

1124 



-1122 



1127 ^-rw; 



1125 



C 



t-T-j Y 
$17 



M126 



3 



[HI 2] 



12 



C 



Bflte 



RPC#^S£lOj^ 



S|:i£KRPC^T£#3 



-1 201 
J 202 



120 




12Q5^Y 



1204 



S<bT^g)^^?ij^^^ F ' f-^gg 1 ^.1 206 12Q8 



1207 



1209 



1210^" 



N 



1212- 



Y 



1211 



N 



1213 



Y 




-1215 



l5l»=l-K£i&l)n 



X 



-«J217 1216 



F'<PAft5l%£gg£ Lj218 



i 



226 



1225 



122l/ vX -- ,- ' 1 

1223 -l-Jn r*- 



-U219 
-1220 



1214-^ 



-1222 



1227 



N 



-1228 



— 1 — - 

1 229^ T23~TZTy 

c 



1224 



IS 7 



1 3] 



3HI*-M302 



13 




i i 1 r i _/1350 

1 1 1 — ^-^^ server.exe 



,1301 




1352 



fund 


1304 


func2 


1305 




[il 4] 



_14 

afi^-M402 




1401 



server .exe 



func3 140$ 



func4 14Q7 




^-1403 



A 451 



server+.exe I ^ 452 



^ fund 


1404 


p func2 


1405 



[El 5] 





[mi 7] 



1117 



102 102 



103 104 




7^ 



[Hi 8] 



18 



1801 interface MyServer ( 

1802 int funcKin int 0 const; 

1 803 void func2(inout long key, in String value); 

1 804 int func3(void); 



1800 



1805 

1806 
1807 }; 



commutative ( func2, func3 }; 
parallel { fund, func2, func3 J; 



1821 
1822 

1823 
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1826 
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1828 
1829 
1830 
1831 
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server+,c 

#inc!ude 
#include 



"intf.h" 
"thread.h" 



void MyServer:rfunc3(int& count) 



,1820 



List<Thread> allThreads; 
Thread t; 
void *rval; 

for (int i = 0; i < 100; } 

create jthread(&t server.funcl, 
allThreads.add(t); 



1, iX; 



for ( ; (t = allThreads.nextO) 1= 
join_thread(t, &rval); 
count += *(int *)rval; 



NULLTHREAD; ) 



1837 void MyServer:func4(lint count) 

1838 { 

1839 List<Thread> allThreads; 

1 840 Thread t; 

1841 create thread(&t, server.func2, 2, 100, "hello world"); 

1842 allThreads.add(t); 

1 843 create thread(&t t server.funcl, 1, count); 
1 844 allThreads.add(t); 

1 845 for ( ; (t = allThreads.nextO) != NULL THREAD; ) 
1 846 jointhread(t NULL); 

1847 } 
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